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Abstract 
The aim of this study is to create some awareness of the importance of Mathematics for the prevention of environmental 
pollution with which science-teachers are most often faced. In the study were involved 22(5 groups) second-grade prospective-
science teachers, in Turkey. And case study method was used. First, a view form was presented to determine which theoretical 
courses in graduate-programs prospective teachers think useful or beneficial for the prevention of environmental pollution. After, 
each group was asked to 1)write a report of their personal ideas on the article, 2)give a presentation on the article discussing it in 
groups, 3)each student should write reports reflecting their own ideas on the process experienced. The results obtained indicated 
that prospective teachers were unable to associate the prevention of environmental pollution with Mathematics before the process 
of experience, but that towards the end of the process of experience, their views began to positively change. 
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1. Introduction 
One of the most important problems with which today’s education systems are faced is, of course, the inability 
of students to transfer their skills or knowledge gained at school to daily life. In order for this problem to be solved, 
a great number of studies have recently been made with the use of different methods and every other day new 
strategies or approaches are being developed and/or suggested. One approach raised is that which is 
interdisciplinary, interdisciplinary approach is of great importance in terms of the transference of a skill or 
knowledge acquired at school to daily life. This is because the problems faced in daily life and their solutions are, in 
general, concerned with the field of more than one discipline (Ornstein, Francis & Hunkins, 2004). The 
interdisciplinary approach suggests that a great number of topics taught to students in class have an interdisciplinary 
character. When these topics are studied in one single discipline or course, learning may lose its meaning and hence 
become ineffective (Yıldırım, 1996; Leahey & Lynda, 1999; Sullivan, 2000;  Sutfin, 2002). In addition, the way of 
instruction planned in parallel with the disciplinary approach might make learning tasteless and lessen students’ 
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motivation to school, for such a way of instruction does not enable students to practically use the knowledge and 
skills gained at school and relate them with actual life.  However, interdisciplinary instruction might help solve the 
problems created by disciplinary instruction since a way of instruction planned in parallel with interdisciplinary 
approach is more appropriate to a student’s learning process and perception of the world (Yıldırım, 1996; Guthrie, 
Wigfield & VonSecker, 2000; Guercio,2003). The skills or knowledge which students gained through different 
disciplines with the way of instruction organized in line with the interdisciplinary approach will help students gain 
the skill to perceive and think of the outside world (Lucas, 1881).  Hence, students will not at all feel restricted to 
only one way of thinking of a specific discipline, but rather they will be able to use the skills or knowledge based on 
various disciplines as a means of acquiring their goals or of solving a problem they are faced with (Yıldırım, 1996; 
Suraco, 2006).   
Based on the changing and developing world, the nature of the problems confronted in daily life differs and an 
information deposition or accumulation leads to the emergence of new various fields of study.  Such courses as 
Technology Education, Environmental Education, Economy Sociology and Sexual Education may be viewed as the 
courses beyond closely concerned with all other disciplines because such courses gather the topics of more than one 
discipline (Yıldırım, 1996). One other aim of the Environmental Courses, which is a course beyond all the 
disciplines and is placed in the Education Program, and which is taught to prospective science teachers as a separate 
course, “is to make it possible to discover the reasons for environmental pollution and efforts of prevention from 
such a pollution as well as to explain what can be done for a sustainable world “(URL 1).  In parallel with this 
course, prospective science teachers are provided with set of knowledge of environmental pollution and a number of 
proposals for their solutions and of the subject-matters which they learned in other disciplines.  
The disciplines concerned with the studies made to cope with environmental pollution are Physics, Chemistry 
and Biology, which are science courses, and Geography, which appeals to the real world. However, a high number 
of studies also suggest proposals for the solution to the problem of environmental pollution through mathematical 
modeling (Erşahin, 2010). This mathematical modeling includes the knowledge that prospective science teachers 
gained in the General Mathematics Courses in their first university years as well as top-level mathematical 
knowledge. However, mathematics is the first course from among others in which students think they learned 
abstract knowledge and hence they are of the opinion that they can not practically use the knowledge which they 
learned in the Mathematics Courses. It is, therefore, important to create in students an awareness of various practices 
of mathematical knowledge in life. When all these points are considered, in this study the focus is specifically on the 
relationship of the proposals for solutions to environmental pollution with Mathematics. 
1.1. The aim of the study 
The aim of the study is to create in prospective science teachers an awareness of the importance of mathematics 
for the prevention of environmental pollution, which is an interdisciplinary topic that prospective science teachers 
are closely interested in. In other words, the study aims to create in students an awareness of what the function of the 
Mathematics Courses they took at university is. 
2. Method 
The method of ‘Case study’ was used in this study. Case studies enable researchers to make a detailed 
investigation of a single or a number of cases, phenomena or events with a limited sampling (Çepni, 2007).  In this 
process, the setting, the individual or the processes are holistically investigated. The main focus is also on the roles 
and relations. (Yılldırım & Şimşek, 2005).  
2.1. Participants 
The study was made with the involvement of 22 second-grade prospective teachers (five groups) who were 
studying in the Department of Elementary Science Teaching, Education Faculty, Giresun University in the academic 
year of 2011-2012. The prospective teachers in the sample volunteered for the study. All of the prospective teachers 
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involved in the study took the General Mathematics Courses at university, whereas they did not take the 
Environmental Education Courses. The reason why the prospective teachers who did not take the Environmental 
Education Course at university were preferred is that students were asked to be deprived of a set of structured 
knowledge of the prevention of environmental pollution. If the prospective teachers had taken a course of 
Environmental Education, they might have answered the questions to be asked at the beginning of the research in 
parallel with the proposals taught in the Environmental Education Courses. 
2.2.  Data collection tools 
Based on the qualitative approach, the data in the study were compiled through the use of a view form and 
reflective writings. Before the view form was prepared, scientific studies concerned with environmental pollution 
were studied by researchers and environmental pollutions with which prospective teachers are very familiar and 
which are very often seen in many studies were detected.  Afterwards, a view form was prepared to establish which 
of the theoretical courses taken in the graduate program prospective teachers think were beneficial for the prevention 
of environmental pollutions. The form was supervised by two specialists in the field, who teach the Environmental 
Education Course at a university and the classification and scope of environmental pollutions were discussed. 
Afterwards, the form reached its final form in line with the suggestions made by the specialists. In this form is 
included such an instruction as “In which of the following courses, the knowledge you gained do you think is 
beneficial for the prevention of each of the following environmental pollutions? Please, explain with their reasons. 
In the form were given such environmental pollutions as ‘air, water, soil, noise, solid waste and renewable energy 
sources”. 
In order to remove all the possible missing points in the form, the form was delivered to second-grade science 
students who would not be involved in the study. 
2.3. Implementation Process 
It can be said that in parallel with the aim of the study, the application process consists of such two phases 
shown on Table 2 as ‘Taking opinions and The implementation of the tasks assigned’.  
Table 2: Implementation process 
Phase Implementations 
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       The view-form prepared by the researchers was first provided for the students to establish their views on which of the 
theoretical courses in the graduate program they think is beneficial for the prevention of environmental-pollutions. For the 
answers to the questions on the form, prospective teachers were provided with a sufficient amount of time.  
      Following the view-form being filled out, students were, based on their request, asked to create groups of 4-6 people (five 
groups appeared) and each group was provided with an article which mostly focuses on mathematical modeling for the solution 
to the issue of a different environmental pollution (totally five articles). While four of the articles handed out to students are 
primarily based on the proposals for the issue of air, water, soil and noise pollution with the help of the subjects involved in 
General Mathematics Courses at university, one article is concerned with alternative energies.  
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      Each group was given three tasks provided prospective teachers should complete their tasks on time.  
     Task I: Each prospective teacher is asked to write a report reflecting their individual views after having read the article. This 
task ought to be carried out within one single week only.  
    Task II: Prospective teachers are requested to give a presentation in class after discussing the article in group in such a way as 
to put an emphasis on the study made, sum up or reflect the article. After the completion of Task I, students were given a 
duration of one week for the implementation of Task II. All the activities were carried out in front of all the groups involved in 
the study in a setting with which they are familiar. 
    Task III: Following the group presentations, prospective teachers were wanted to write reflective articles focusing on 
individual views on the process experienced. They were told to write their reflective writings in class and soon after the group-
presentations. Each student was supplied with adequate amount of time for his/her reflective article. 
 
2.4. Data analysis 
In this study, the data obtained were analyzed through the qualitative approach. The courses stated by 
prospective teachers in the data obtained from Phase I were determined and the frequency of which course and how 
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often each prospective teachers states them were first established. Afterwards, the total frequency was calculated for 
each course stated.  
The personal opinions obtained from the first task of Phase II were evaluated based on two themes. The first 
goal is “whether or not the aim of the article could be determined by the prospective teachers” and the second one is 
“if prospective teachers could associate the aim with Mathematics or not”. As a second task, presentations were 
given with no data obtained. As a third task, the articles on the process were qualitatively analyzed by two 
researchers and the important parts were presented as direct quotations in the ‘Findings-Section’. 
3. Results and Discussion 
In this section, the data obtained from the study were studied under sub-titles in accordance with the data-
collection phases  
3.1. The results obtained in the first phase of the study 
In the first phase, the findings of prospective teachers’ views obtained from the opinion form given to the 
prospective teachers on the theoretical courses which help prevent environmental pollutions are shown on Table III.  
Table III: Prospective teachers’ views on the courses which they think are helpful for the prevention of 
environmental pollutions 
 
Courses Physics Chemistry Biology Geography Health Science All the courses 
f 8 32 53 2 16 1 
As can be seen from Table III, prospective teachers are of the opinion that of all the courses, only Biology 
is the first most beneficial course, whereas Chemistry is the second for the prevention of environmental pollutions. 
One student sated only once that all the courses were beneficial and twice that Geography was useful.  
The findings indicated that the Course of Mathematics was not at all stated, which is very engrossing. Even 
participant 18 (P18) showed that the course of Mathematics did not at all help prevent environmental pollutions 
based on such following statements as; 
 “Volunteers should be brought together even in a quite large room. However, the inside of the room 
should not be able to be seen due to solid waste pollution. The volunteers ought to be requested to live 
in the room for a period of three days. The experiences which the volunteers had within three days in 
the room should humorously come out in a Mathematics Book. This would certainly draw too much 
attention because Mathematics has nothing to do with such things told.” 
This is a really quite noticeable finding. The findings obtained can be the result of the fact that the topics or 
subject matters are not taught in classes in connection with the environment though such courses as Biology and 
Chemistry are being taught, or of the fact that the relationship of the Mathematics Courses with the nature are not  
mentioned. However, Mathematical modeling is used for the prevention of a great number of environmental 
pollutions (Erşahin, 2010). 
3.2.  The data collected in the second phase of the research  
The findings concerned with Task I, which asked prospective teachers to state their personal views on articles, 
are shown in Table IV.  
Table IV: Task I: Personal Views 
 IAA MOR  IAA MOR  IAA MOR  IAA MOR  IAA MOR 
P1 + + P6 + + P11 + + P16 + + P21 + + 
P2 + + P7 + + P12 + + P17 + + P22 + + 
P3 + + P8 + + P13 + + P18 + +    
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P4 + + P9 + + P14 + + P19 + +    
P5 + + P10 + + P15 + + P20 + +    
IAA: Identification of the aim of article,  MOR: Being able to establish mathematics and objective relationship 
The symbol ‘+’ indicates that prospective teachers correctly completed the tasks in the table. 
As can be seen in Table IV, all the prospective teachers involved in the study were able to correctly identify the 
aim of the articles which belong to their groups and which aim to make a proposal for prevention of environmental 
pollutions through Mathematical modeling and their relationship with Mathematics. This means that students had no 
trouble understanding the articles and making comments on them. 
Prospective teachers’ reflective views on the process after Task II were positive in general. Prospective teachers 
stated that they considered the study to be meaningless before they started the process and that they had negative 
ideas of whether or not Mathematics could help prevent environmental pollutions. A great number of prospective 
teachers pointed out that the idea which drew their attentions most was that Mathematical modeling was used for the 
prevention of noise pollution. They also explained that they found the idea that Mathematical modeling was used for 
the development of alternative energy sources interesting. Some opinions obtained at the end of the process are as 
follows: “For the environment, Mathematics is of vital importance.” (P2). “Previously, I quite often asked what 
function derivation and integral in Mathematics had in life and where they were used and finally I was able to find 
the answer.” (P4) “We were not aware of anything.” (P18) “The fact that Mathematics is used for the prevention of 
environmental pollutions surprised me very much.” (P21) “I hope the study is evaluated very well and reflected to 
educational system. Such things should be mentioned in the Mathematics Courses.” (P22). As can be clearly seen 
from the direct quotations above, prospective teachers’ thoughts of the prevention of environmental pollutions 
underwent positive changes at the end of the process through the course of Mathematics they took at university. 
Similarly Suraco (2006) stated that interdisciplinary learning environment has changed the views of individuals in a 
positive way. It can be said,inter-disciplinary approach is useful as in many areas to formed of the positive views for 
the use of mathematics in daily life. 
4. Conclusion and Recommendation 
The results obtained from the study indicated that prospective teachers were unable to associate the prevention 
of environmental pollutions with Mathematics before the Task-process, whereas their ideas changed for the better 
towards the end of the study and they were shocked by the use of Mathematics for the prevention of environmental 
pollutions.  
When the use of mathematical modeling in many areas in daily life, the close relationship of mathematics with 
other fields of studies or disciplines and prospective teachers’ ideas which underwent positive changes at the end of 
the study were all considered, a proposal that the Mathematics Course should be taught in connection with an 
interdisciplinary approach can be suggested. In addition, in this study, the focus is on the role of mathematics in the 
prevention of environmental pollutions in which prospective teachers are closely interested. Different fields of study 
in which is used Mathematics can be employed for this purpose. A similar study can be made with prospective 
mathematics teachers, which will, throughout their professional lives, enable prospective mathematics teachers to 
have courses/classes putting a great emphasis on the close relationship of Mathematics with daily life. 
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